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(57) A printer driver of a Non-PC controls to quantize
image data at quantization resolution (resolution 1),
convert the quantized data into data resolution (resolu-
tion 2), and then transfer the data of the data resolution
to an engine unit of an image output apparatus. The en-
gine unit converts the data resolution of the received da-
ta into recording resolution (resolution 3) for a recording
medium. Here, the quantization resolution is set to be
lower than the data resolution. Thus, processing loads
in the image processing unit can be reduced, whereby
it is possible to provide image output capable of main-
taining image quality and speed even under the circum-
stance that there is no sufficient memory and high-
speed CPU, and to provide image output capable of
maintaining image quality and speed according to a ma-
trix recording method flexibly coping with various envi-
ronments and minimizing the load in the engine unit.



EP 1 345 414 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image re-
cording system, an image data resource apparatus, an
image recording apparatus, an image processing meth-
od and a program for the image processing method
each of which uses a matrix pattern process to expand
image data into recording data corresponding to a pre-
determined dot matrix and record an image on a record-
ing medium by using plural recording elements, and
more particularly, to an image recording system, an im-
age data resource apparatus, an image recording ap-
paratus, an image processing method and a program
for the image processing method each of which can pro-
vide a high-quality image at high speed.

Related Background Art

[0002] Conventionally, in a recording apparatus which
records an image on a recording medium such as a pa-
per or the like, it is intended to increase resolution of
image data because a high-quality image is demanded.
However, according as the resolution of the image data
increases, an amount of data to be processed increas-
es. For this reason, for example, there is a problem that
a data processing time of a host computer (host appa-
ratus, host PC (personal computer)) for transferring the
image data to cause the recording apparatus (printer)
to record the image, a transfer time of the image data
from the host computer to the recording apparatus and
the like are prolonged.
[0003] Incidentally, a matrix recording method which
has been conventionally known is provided to solve the
above problem. That is, in this matrix recording method,
the image data processed by the host PC at relatively
low resolution in higher-value quantization is transferred
to the printer having plural recording elements (noz-
zles), and the received image data is expanded into re-
cording data corresponding to a predetermined dot ma-
trix and then printed by the printer. An example of the
matrix recording method will be explained with refer-
ence to Fig. 12. As the processes in the host PC, Fig.
12 shows a case (A) of performing a high-resolution
process (600ppi) and a case of (B) of performing a ma-
trix pattern process (300ppi). Here, it should be noted
that "ppi" indicates "pixels per inch".
[0004] In the case (A) of performing the high-resolu-
tion process, if the image data is quantized with two lev-
els in relation to 600ppi, the recording is performed in
units of four dots in relation to 300ppi, and an actual re-
cording dot layout includes 16 unit layouts as shown in
Fig. 12. Then, the substantial density level of these 16
kinds of layouts can be treated as same as the case of
the number of dots applied to a 300ppi lattice structured

in units of four dots, and thus includes five levels. On
the other hand, in the case (B) of performing the matrix
pattern process, the image data is quantized with five
levels in relation to 300ppi, and the these quantization
levels are respectively allocated to "0" to "4" of the
number of dots applied to the 300ppi lattice structured
in units of four dots as shown in Fig. 12. Therefore, even
if the data amount decreases, gradation expression
same as the recording result in the high-resolution proc-
ess can be achieved.
[0005] In recent years, the resolution of the printer be-
comes higher, whereby the printer can form a larger
number of dots than ever before. For this reason, the
number of pixels to be recorded increases, and also the
printer itself has a larger number of nozzles to improve
print speed, whereby the above matrix recording meth-
od becomes important more than ever.
[0006] On one hand, recently, in case of performing
image printing by a printer, a demand for doing so with-
out using any PC increases. That is, as a system for
enabling a user to easily use the Internet by one's side,
various systems such as a WebTVTM system (service
for connecting with the Internet by using TV (television)),
a set-top box (terminal device attached to TV for con-
necting with the Internet), and the like in which an Inter-
net function is added to a general TV are known. In this
connection, a demand for causing the printer to print the
image from such a so-called Non-PC system (system
not using PC) increases.
[0007] On one hand, according to popularization of a
digital camera, a demand for causing so-called a photo-
direct (PD) printer or the like to store image data from
the digital camera in a recording medium such as a
CompactFlash™ (CF) card or the like, read the image
data stored in the CF card through a card slot provided
on the printer side, and then directly print the read image
data without using any host PC increases. Moreover, a
PD print system which causes the PD printer to perform
the printing without using any recording medium has
been achieved. That is, in the PD print system, the PD
printer directly captures the image data from the digital
camera through Universal Serial Bus (USB) or the like,
converts the captured image data into data capable of
being recorded on the PD printer side, and then actually
prints the converted data.
[0008] The above PD printer includes an image
processing function called a controller unit. Thus, vari-
ous processes such as image rendering, rasterizing,
color conversion, quantization, print control command
generation and the like which are ordinarily performed
on the host PC side are all performed on the controller
unit side, and the processed data is then transferred
from the controller unit to an engine unit. Then, the en-
gine unit reads the transferred data, analyzes a print
control command and print data from the read data, and
thus performs mechanical control such as paper feeding
control, carriage movement control and the like neces-
sary to actually record the image on the recoding medi-
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um. Moreover, the engine unit performs control to apply
a driving pulse to a recording head, control to transmit
the data to the recording head, and the like. Here, it
should be noted that the above control in the engine unit
is the same as the control to be performed in a conven-
tional case where the data from the host PC is received
by the engine unit.
[0009] The general PD printer is often designed to add
the controller unit on the printer being the base. Thus,
in the printer designed as above, the controller unit is
connected with the engine unit of the printer itself
through an internal bus so that the data to be processed
inside the engine unit may include not only the data sent
from the controller unit but also the data processed and
sent from the host PC, thereby achieving the printing.
[0010] However, it is apparent that the Non-PC sys-
tem and the PD printer to which the demand increases
in recent years have the following problems.

(1) Problems in Non-PC System

[0011] According as the performance of the PC in-
creases in recent years, a printer driver on the PC is
designed to be able to perform a process at satisfactory
processing speed with high quality in an environment
having an sufficient memory of several tens of mega-
bytes (MB) and a high-speed CPU of gigahertz (GHz).
On the other hand, since the Non-PC system such as
the WebTV™ system, the set-top box or the like does
not necessarily have the large-capacity memory and the
high-speed CPU as above, if the process to be per-
formed by the printer driver on the PC is applied to this
system as it is, the problem that the image quality and
speed same as above cannot be maintained occurs.
[0012] Moreover, even if the above matrix recording
method is intended to be applied to solve this problem,
in fact, it is too various and uncertain to assume before-
hand methods for expanding the matrix patterns corre-
sponding to the operation environments in the various
Non-PC systems and prepare the assumed methods in
the engine unit of the printer, whereby the problem that
the engine unit of the printer suffers from excessive
loads occurs. Therefore, it is thought that the above ma-
trix recording method cannot be applied as a matter of
fact.
[0013] Moreover, the resolution of the image data to
be handled is different in relation to each Non-PC sys-
tem. Thus, although achieved on the printer driver of the
PC, the process cannot be necessarily achieved at the
resolution required by a user. For this reason, the image
output from the printer which can be achieved on the PC
cannot be necessarily achieved on the Non-PC system.
In the worst case, the problem that it is impossible to
perform the printing might occur.

(2) Problems in PD Printer System

[0014] As well as the Non-PC system, it is impossible

in the controller unit of the PD printer system to expect
the large-capacity memory and the high-speed CPU as
provided in the PC because these parts remarkably
raise the cost. Thus, if the process to be performed by
the printer driver on the PC is applied to this system as
it is, the problem that the image quality and speed same
as above cannot be maintained occurs. As a matter of
fact, in the various PD printer systems which are cur-
rently commercialized, the products each of which can
maximally utilize the print speed of the engine unit of its
printer are few due to the problem of processing loads
in the controller unit.
[0015] Moreover, even if the above matrix recording
method is applied to solve this problem, it is necessary
to previously incorporate a PD-dedicated specification
in the engine unit of the printer being the base. However,
this is the excessive specification for a simple body of
this base printer, whereby the problem that such a spec-
ification might come to affect a program storage unit and
the like occurs.
[0016] Particularly, in a case where the base printer
has been already commercialized, the PD printer on
which the controller unit is added cannot achieve in this
controller unit the processing speed at the data resolu-
tion receivable by that printer, whereby the problem that
the print speed inherent in the engine unit cannot be suf-
ficiently satisfied occurs.
[0017] In summary, the system, which is expected to
be further popularized in future, for outputting the image
data from the devices other the PC to the printer roughly
has the following two problems, that is, (1) if the process
of the printer driver performed on the PC is directly ap-
plied as it is, the image quality and the speed (general
speed including image processing speed, data transfer
speed, and print speed) cannot be maintained because
the load of the image processing unit in the printer in-
creases, and (2) the operation environments for apply-
ing the matrix recording method to solve the above prob-
lem (1) are various, whereby it is difficult to entirely con-
tain the appropriate matrix recording method within the
printer engine.

SUMMARY OF THE INVENTION

[0018] The present invention is made in consideration
of the above problems, and a concern thereof is to pro-
vide an image recording system, an image data re-
source apparatus, an image recording apparatus, an im-
age processing method and a program for the image
processing method which can reduce processing loads
in an image processing unit, thus achieve an image out-
put as maintaining image quality and speed even under
the circumstances of no sufficient memory and no high-
speed CPU, and further minimize loads in an engine unit
as flexibly coping with various environments.
[0019] In one aspect an image recording system ac-
cording to the present invention is characterized by
comprising: a quantization means for quantizing image
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data at first resolution; a data conversion means for con-
verting the quantization data of the first resolution quan-
tized by the quantization means into the data of second
resolution; and a transfer means for transferring the data
of the second resolution converted by the data conver-
sion means to an engine unit for controlling an image
recording operation to a recording medium, wherein the
first resolution and the second resolution are different
from each other.
[0020] Moreover, an image data resource apparatus
according to the present invention is characterized by
comprising: a quantization means for quantizing image
data at first resolution; a data conversion means for con-
verting the quantization data of the first resolution quan-
tized by the quantization means into the data of second
resolution; and a transfer means for transferring the data
of the second resolution converted by the data conver-
sion means to an engine unit for controlling an image
recording operation to a recording medium, wherein the
first resolution and the second resolution are different
from each other.
[0021] Moreover, an image recording apparatus ac-
cording to the present invention is characterized by
comprising: a quantization means for quantizing image
data at first resolution; a data conversion means for con-
verting the quantization data of the first resolution quan-
tized by the quantization means into the data of second
resolution; and a transfer means for transferring the data
of the second resolution converted by the data conver-
sion means to an engine unit for controlling an image
recording operation to a recording medium, wherein the
first resolution and the second resolution are different
from each other.
[0022] Other features and advantages of the present
invention will be apparent from the following description
taken in conjunction with the accompanying drawings,
in which like reference characters designate the same
or similar parts throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 is a block diagram showing the structure of
an information processing system according to the
first embodiment of the present invention;
Fig. 2 is a flow chart showing processes of a driver
unit and a printer engine unit in a Non-PC system
according to the first embodiment;
Fig. 3 is a diagram showing a data expansion pat-
tern form at each resolution, according the first em-
bodiment;
Fig. 4 is a flow chart showing processes of a con-
troller unit and an engine unit in a PD printer accord-
ing to the first embodiment;
Fig. 5 is a flow chart showing processes of a driver
unit in a host PC and the printer engine unit in the
PD printer according to the first embodiment;

Fig. 6 is a perspective view showing an external ap-
pearance of a PD printer according to the second
embodiment of the present invention;
Fig. 7 is a perspective view showing an external ap-
pearance of a recording head cartridge of the PD
printer according to the second embodiment;
Fig. 8 is a diagram showing the configuration of an
operation panel of the PD printer according to the
second embodiment;
Fig. 9 is a block diagram showing the structure of
the main portion concerning control of the PD print-
er according to the second embodiment;
Fig. 10 is a block diagram showing the structure of
an ASIC (application specific IC) of the PD printer
according to the second embodiment;
Fig. 11 is a block diagram showing the functional
structure concerning interfaces and image process-
ing control of the PD printer according to the second
embodiment; and
Fig. 12 is a diagram showing a high-resolution proc-
ess and a matrix pattern process according to a ma-
trix recording method.

[0024] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, il-
lustrate the embodiments of the present invention and,
together with the description, serve to explain the prin-
ciples of the present invention.

DETAILED DESCRIPTION OF THE PREFERRRED
EMBODIMENTS

[0025] The preferred embodiments of the present in-
vention will now be described in detail in accordance
with the accompanying drawings.
[0026] First of all, the outline of the present invention
will be explained prior to the explanations of the embod-
iments. That is, the present invention is to provide a
high-quality image at high speed in a recording appara-
tus which records an image on a recording medium by
using plural recording elements. Here, various record-
ing elements according to recording methods can be
used as the recording elements. For example, in case
of using an ink-jet recording method, it is possible to
adopt an ink-jet recording element having nozzles from
which various recording inks are respectively dis-
charged through ink discharge openings. Moreover, in
this case, it is possible to discharge not only the record-
ing inks but also an image-quality improver for encap-
sulating or adhering coloring materials included in the
recording inks. Furthermore, the present invention is ap-
plicable to entire hardware which uses recording media
such as paper, cloth, leather, unwoven cloth, and more-
over metal. More specifically, the present invention is
applicable to business equipment including a printer, a
copying machine, a multifunctional machine, a facsimile
machine and the like, industrial production equipment,
and the like. Hereinafter, the embodiments of the
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present invention will be explained in detail with refer-
ence to the attached drawings.

(First Embodiment)

[0027] First, the structure of an information process-
ing system according to the first embodiment of the
present invention will be explained with reference to Fig.
1. Fig. 1 is the block diagram showing the structure of
the information processing system according to the first
embodiment. The information processing system in-
cludes a Non-PC 100, a bidirectional interface (I/F) 200,
and an image output apparatus 300 consisting of a print-
er and the like. Here, it should be noted that the image
output apparatus 300 may be called a printer 300 here-
inafter. The Non-PC 100 and the image output appara-
tus 300 are connected with each other through the bidi-
rectional I/F 200. The Non-PC 100 is the apparatus such
as a WebTVTM system, a set-top box or the like which
does not use a PC, and a printer driver 110 is installed
as the memory of the Non-PC 100. Moreover, the image
output apparatus 300 includes an engine unit 310 which
performs an image process and a print unit 320 which
performs printing on the recording medium.
[0028] Next, how to generate print data in the infor-
mation processing system according to the first embod-
iment will be explained with reference to Figs. 2 to 5. As
described above, the first embodiment is directed to the
example that the printer driver 110 is installed in the
Non-PC 100. Here, in order to explain the example con-
cretely, it is assumed that quantization resolution (reso-
lution 1) of the image data processed by the printer driv-
er 110 in the Non-PC 100 is 300dpi, data resolution (res-
olution 2) of the image data sent to and processed by
the engine unit 310 in the image output apparatus 300
is 600dpi, and actual recording resolution (resolution 3)
on the recording medium is 1200dpi x 600dpi. In order
to achieve easy explanation of the data flow as exclu-
sively focusing on the flow of the data resolution being
the feature of the present invention, the details of other
entire printer system will be refrained from explanation.
[0029] Here, it should be noted that if the resolution
is described such as "300dpi" without any specific des-
ignation in the specification, this represents that the hor-
izontal-direction resolution and the vertical-direction
resolution are both "300dpi", while if the resolution is de-
scribed by the two kinds of numerical values such as
"1200dpi x 600dpi", this represents the variable-magni-
fication resolution in which the horizontal-direction res-
olution is "1200dpi" and the vertical-direction resolution
is "600dpi".
[0030] First, the processes by the printer driver 110 of
the Non-PC 100 and the engine unit 310 of the printer
300 will be explained with reference to Fig. 2. Fig. 2 is
the flow chart showing the processes by the printer driv-
er 110 of the Non-PC 100 and the engine unit 310 of the
printer 300, according to the first embodiment. In Fig. 2,
the process by the printer driver 110 of the Non-PC 100

is shown in the upper part of the chain double-dashed
line, and the process by the engine unit 310 of the printer
300 is shown in the lower part of the chain double-
dashed line.
[0031] In a step S1001 of Fig. 2, the printer driver 110
of the Non-PC 100 performs rasterizing of the image da-
ta at the resolution 1 (300dpi) to generate the image data
for each of R (red), G (green) and B (blue) by eight bits
in relation to each pixel of 300dpi. Next, in a step S1002,
the printer driver 110 of the Non-PC 100 performs a color
process to the image data necessary to the information
processing system. Here, it should be noted that the
color process in this case includes an input gamma cor-
rection process, a conversion process of R, G and B da-
ta into R', G' and B' data to correct a difference between
a color space in the Non-PC 100 and a color space in
the printer 300, a conversion process of the R', G' and
B' data into C (cyan), M (magenta), Y (yellow) and K
(black) data corresponding to the components of color-
ing materials used in the printer 300, an output gamma
correction process, and other general color conversion
processes, and further includes a color conversion proc-
ess to appropriately represent the colors of the image
shot by a digital camera (not shown). Incidentally, the
data thus obtained is the image data for each of C, M,
Y and K by eight bits in relation to each pixel of 300dpi.
[0032] In a step S1003, the printer driver 110 of the
Non-PC 100 performs multivalued quantization (error
diffusion) to the obtained data to generate the multival-
ued image data of nine values for each of C, M, Y and
K in relation to each pixel of 300dpi. Then, in a step
S1004, the printer driver 110 of the Non-PC 100 con-
verts the obtained data into the four pixels of the three-
valued data of each of C, M, Y and K in relation to each
pixel of 600dpi (resolution 2) in accordance with the out-
put multivalued level of 300dpi (resolution 1). That is, in
this step, the data of the one pixel of 300dpi is expanded
into the data of the four pixels of 600dpi by referring to
an expansion matrix pattern.
[0033] The data generated by the printer driver 110 of
the Non-PC 100 is transferred, as the discrete data in
relation to each pixel, to the engine unit 310 of the printer
300 through an I/F such as a USB or the like. In this
case, typically, the data generated in the step S1004 is
compressed by a means of some kind, the compressed
data is transferred to the engine unit 310 of the printer
300, and the transferred data is decompressed (or un-
compressed) by the engine unit 310 (such a series of
processes is not shown). In a step S1005, the engine
unit 310 of the printer 300 further converts the multival-
ued (three values) image data of the resolution 2
(600dpi) into the binary data of each of C, M, Y and K
in relation to each pixel of 1200dpi x 600dpi so that the
obtained image data can be printed by the print unit 320.
Then, in a step S1006, the obtained data is transferred
to and actually printed by the print unit 320. That is, the
data quantized at 300dpi in relation to each pixel by the
printer driver 110 of the Non-PC 100 is expanded into
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the data of the four pixels of 600dpi, the expanded data
is transferred to the engine unit 310 of the printer 300,
the transferred data is further expanded into the data of
the eight pixels of 1200dpi 3 600dpi, and then the ex-
panded data is printed.
[0034] Next, a pattern form at each resolution in case
of expanding the data will be explained with reference
to Fig. 3. First, in relation to the nine-valued data (output
data 0 to 8 shown in the left column of Fig. 3) after the
quantization at 300dpi in the step S1003, it is under-
stood how the output value of 300dpi expanded in the
step S1004 is output in relation to 600dpi. That is, the
data of the one pixel of 300dpi is expanded into the data
of the four pixels of 600dpi, and the three-valued data
(output data 0 to 2 shown in the middle column of Fig.
3) of the one pixel of 600dpi is obtained. Further, in the
information processing system according to the present
embodiment, the engine unit 310 of the printer 300
which is structured to be able to process the three-val-
ued data converts the obtained three-valued data into
the print data of 1200dpi x 600dpi (shown in the right
column of Fig. 3) in the step S1005. That is, the one pixel
of 600dpi is expanded into the two pixels of 1200dpi x
600dpi, and thus the binary data (0 or 1) is obtained in
relation to the one pixel. In this case, since the expan-
sion method according to a known matrix recording
method is used to expand the resolution 2 into the res-
olution 3, the detailed explanation of the expansion
method will be omitted here.
[0035] A multivalued level M of the resolution 1 is ba-
sically determined according to two parameters, that is,
one is an expansion (or magnifying) ratio L of the reso-
lution 1 and the resolution 2 (in the present embodiment,
vertical-direction magnification (600dpi/300dpi) 3 hori-
zontal-direction magnification (600dpi/300dpi) = 4
(quadruple)) and the other is a multivalued level N in
relation to each pixel at the resolution 2 (this parameter
is determined by the expansion according to the known
matrix recording method, and corresponding to the
specification in the engine unit 310). Thus, the multival-
ued level M of the resolution 1 can be expressed as M
= L 3 N + 1. However, there is a possibility that the mul-
tivalued level M becomes smaller than the value ob-
tained by the above expression because any negative
effect does not appear on the image, or contrarily, the
higher multivalued level M becomes necessary because
a negative effect appears on the image. This is based
on the concept same as that in case of setting the
number of multivalued levels in the expansion method
according to the known matrix recording method, and is
thus applied to the expansion method from the resolu-
tion 1 to the resolution 2 according to the present em-
bodiment. The above expression shows the above basic
concept but is not limited to this, that is, the expression
is treated as one of design parameters.
[0036] Next, the operation and the effect of the
present embodiment as compared with the known ma-
trix recording method will be explained. In the informa-

tion processing system according to the present embod-
iment, a printer engine which has previously included
the known matrix recording method for expanding the
three-valued data of 600dpi into the binary data of the
two pixels of 1200dpi x 600dpi is assumed as the engine
unit 310 of the printer 300. Thus, in the present embod-
iment, a load or the like in the data transfer from the
printer driver 110 of the Non-PC 100 to the engine unit
310 of the printer 300 is reduced by utilizing the previ-
ously included matrix recording method.
[0037] Moreover, although the three-valued data of
600dpi for the matrix recording method is subjected to
the processes such as the rasterizing process, the color
process, the quantization process and the like by an or-
dinary PC driver at 600dpi, the three-valued data of
600dpi is subjected to the processes such as the ras-
terizing process, the color process, the quantization
process and the like by the printer driver 110 of the
Non-PC 100 at 300dpi lower than 600dpi in case of
transferring the data to the engine unit 310 of the printer
300, whereby the load of the image processing unit in
the printer 300 is further reduced (1/4). Then, the matrix
pattern for expanding the resolution from 300dpi to
600dpi has been previously prepared in the printer driv-
er 110 of the Non-PC 100 to convert the image data into
the processable data in the engine unit 310 of the printer
300 and then transfer the converted data to the engine
unit 310.
[0038] In the information processing system accord-
ing to the present embodiment, the image data is quan-
tized by the printer driver 110 of the Non-PC 100 at
300dpi, the quantized image data is transferred to the
engine unit 310 of the printer 300 at 600dpi, and the
transferred image data is recorded by the print unit 320
at 1200dpi 3 600dpi. As apparent from Fig. 3, in each
image data conversion, the density information can be
maintained within the area of 300dpi, whereby image
deterioration can be controlled in the minimum. Thus,
as compared with the known matrix recording method
in the conventional PC printer driver, it is possible to
achieve the high-speed process, the reduction of the
load, the high-speed image data transfer from the printer
driver 110 of the Non-PC 100 to the engine unit 310 of
the printer 300, and the high-quality recording in the
print unit 320. Therefore, it is possible to achieve the
performance equivalent to that of the conventional PC
printer driver even under the circumstance that the
Non-PC having the smaller-capacity memory and the
lower-speed CPU is used.
[0039] Moreover, in the conventional matrix recording
method, it is thought that 81 combinations (34: three val-
ues per pixel in relation to four pixels) are necessary to
process the pixel corresponding to 300dpi. However, in
the present embodiment, it is apparent from Fig. 3 that
only the nine combinations are used to represent
300dpi. This indicates that, according to the present em-
bodiment, a substantial compression ratio is improved
in the data compression for transferring the image data
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to the engine unit 310 of the printer 300, whereby it is
possible to achieve the high-speed image data transfer
as compared with the conventional matrix recording
method.
[0040] Furthermore, it is explained in the present em-
bodiment that the resolution 1 in the printer driver 110
of the Non-PC 100 is 300dpi. However, in the actual
Non-PC system, this resolution does not necessarily be-
come the same for the same printer. That is, since the
environments called the Non-PC are various, all of these
environments do not necessarily have some operation
systems and certain levels of memory speed and CPU
speed like the ordinary PC. In other words, the environ-
ment called the Non-PC is not necessarily assumed as
the printer. It is sufficiently supposed that the data treat-
ed in the Non-PC environment is not necessarily prem-
ised on the printer, and the reduction of the process by
about 1/4 is insufficient because the Non-PC environ-
ment is further severe.
[0041] In relation to such various conditions, in the
conventional matrix recording method, it is necessary,
on the side of the engine unit of the printer, to prepare
the matrix expansion patterns of various resolutions and
patterns according to the various conditions. Moreover,
even if the various conditions have been previously ex-
pected and thus several kinds of matrix expansion pat-
terns have been prepared, the environment insufficient
for these patterns might occur. Thus, it is in fact impos-
sible to cope with this environment only by utilizing the
known matrix recording method.
[0042] However, according to the matrix recording
method in the present embodiment, it only has to pre-
pare at least one kind of expansion matrix pattern in the
printer 300. On the other hand, the expansion matrix
pattern of the resolution 1 and the expansion matrix pat-
tern for expanding the resolution 1 into the resolution 2,
which are used in the printer driver 110 of the Non-PC
100, are appropriately prepared in the Non-PC 100 in
consideration of the difference due to the system envi-
ronments, whereby it is possible to cope with the engine
unit 310 of the printer 300 without any change, and thus
to increase the Non-PC environments to which the print-
er 300 is connected.
[0043] Incidentally, it is apparent from the above ex-
planation that the resolutions 1, 2 and 3 and the expan-
sion matrix pattern for the conversion between the res-
olutions in the present embodiment are not limited to
those described as above. The important point is that
the processing resolution in the printer driver 110 of the
Non-PC 100 is at least lower than the resolution in the
image data transfer to the engine unit 310 of the printer
300, whereby the processing load can be reduced as
compared with the known matrix recording method.
Moreover, as explained above, the expansion matrix
pattern for especially expanding the resolution 1 into the
resolution 2 may be set according to the magnification
uniquely determined from the relation between the res-
olutions 1 and 2 and the multivalued level receivable by

the engine unit 310 of the printer 300.
[0044] Furthermore, the information processing sys-
tem according to the present embodiment is explained
by utilizing the method which is achieved in the Non-PC
system. However, for example, in a PD printer system
such as having an image processing unit in the control-
ler unit of the printer, the information processing system
according to the present embodiment can be achieved
by performing the process of the printer driver 110 of the
Non-PC 100 at the controller unit of the printer. Even in
this case, it is possible to similarly expect the effect of
the present invention that the processing load in the con-
troller unit of the printer can be reduced and the data
transfer between the controller unit and the engine unit
of the printer can be effectively performed. Moreover, in
this case, since the matrix expansion method according
to the matrix recording method inherently provided in the
engine unit of the base printer is utilized, the change of
the engine unit of the printer can be kept to the minimum,
whereby the printer can achieve the sufficient perform-
ance even as an add-on PD printer.
[0045] Furthermore, even if the above control is
achieved in the driver unit of the PC printer, it is possible
to similarly expect the effect of the present invention that
the processing load in the driver unit of the printer can
be reduced and the data transfer between the driver unit
and the engine unit can be effectively performed. Fur-
thermore, if the print data generation method according
to the present invention and the known print data gen-
eration method are selectively changed on the actually
used PC in accordance with the performance and envi-
ronment of the PC such as the CPU processing speed,
the capacity of the installed memory, the amount of par-
allel processes, and the like, it is possible to provide on
the PC a more agreeable print environment for the user.
[0046] Incidentally, Fig. 4 is the flow chart showing the
case where the processes shown in Fig. 2 are per-
formed in the controller unit and the engine unit of the
PD printer, and Fig. 5 is the flow chart showing the case
where the processes shown in Fig. 2 are performed in
the printer driver unit of the host PC and the printer en-
gine unit of the PD printer. Furthermore, steps 53001 to
S3006 shown in Fig. 4 are basically the same as the
steps S1001 to S1006 shown in Fig. 2, and steps S4001
to S4004 and S4006 shown in Fig. 5 are basically the
same as the steps S1001 to S1004 and S1006 shown
in Fig. 2. However, in a step S4005 of Fig. 5, a process
to determine the number of dots to be applied to each
pixel from the resolution 2 multivalued level is per-
formed.
[0047] As explained above, according to the first em-
bodiment, the processing load in the image processing
unit of the image data resource can be reduced, where-
by it is possible to provide the image output capable of
maintaining the image quality and the speed (i.e., overall
speed including image processing speed, data transfer
speed and print speed) even under the circumstance
that there is no sufficient memory and high-speed CPU.
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Moreover, it is possible to provide the image output ca-
pable of maintaining the image quality and the speed (i.
e., overall speed including image processing speed, da-
ta transfer speed and print speed) according to the ma-
trix recording method which flexibly copes with the var-
ious environments and minimizes the load in the engine
unit of the printer. In particular, it is possible to provide
an inexpensive PD printer system as reducing the
processing load in the system and minimizing the
change in the engine unit.

(Second Embodiment)

[0048] In the above first embodiment of the present
invention, the quantization resolution in the printer driv-
er, the transfer resolution from the printer driver to the
engine unit of the printer, and the print resolution are all
the same (in common) for each of the used colors. On
the other hand, it will be explained in the second em-
bodiment a case where a quantization resolution in a
printer driver, a transfer resolution in data transfer from
the printer driver to an engine unit of a printer, and a
print resolution are different for each color. In the engine
unit of the printer according to the present embodiment,
five-valued data of 600dpi is received in relation to C
and M, and the received data is expanded into four pix-
els of 1200dpi and binary-recorded. On the other hand,
binary data of 600dpi is received for Y and K, the re-
ceived data is binary-recorded for one pixel of 600dpi
as it is.
[0049] Next, a PD printer according to the second em-
bodiment will be explained with reference to Figs. 6 to
11. Fig. 6 is the perspective view showing the external
appearance of a PD printer 1000 according to the
present embodiment. The PD printer 1000 includes a
function as an ordinary PC printer to receive data from
a host PC and print the received data, and a function to
directly read and print image data stored in a storage
medium such as a memory card or receive and print im-
age data sent from a digital camera.
[0050] In Fig. 6, the body of the PD printer 1000 has
exterior parts consisting of a lower case 1001, an upper
case 1002, an access cover 1003 and a discharge tray
1004. The lower case 1001 substantially forms the lower
half portion of the body, the upper case 1002 substan-
tially forms the upper half portion of the body, the com-
bination of the lower and upper cases 1001 and 1002
forms a hollow structure which includes a containing
space for containing later-described respective mecha-
nisms, and openings are provided respectively on the
lower and upper cases 1001 and 1002.
[0051] One edge of the discharge tray 1004 is pivot-
ally supported by the lower case 1001, whereby the
opening on the front of the lower case 1001 is opened
and closed by the discharge tray 1004. Thus, in case of
performing a recording operation, the discharge tray
1004 is rotated frontward to open the opening, whereby
papers can be discharged through the opening and then

the discharged papers are sequentially stacked. More-
over, if each of two auxiliary trays 1004a and 1004b con-
tained in the discharge tray 1004 is drawn frontward as
needed, the paper supporting area can be enlarged and
reduced by three levels.
[0052] Moreover, one end of the access cover 1003
is pivotally supported by the upper case 1002 so that
the opening on the to surface of the case is opened and
closed. Thus, by opening the access cover 1003, a re-
cording head cartridge (not shown), an ink tank (not
shown) or the like contained in the body of the printer
can be manually exchanged. Here, although it is not
specifically shown in the drawing, when the access cov-
er 1003 is opened and closed, a projection provided on
the back side of the cover rotates a cover open/close
lever, whereby the open/close state of the access cover
1003 can be detected by detecting the rotation position
of the lever by using a microswitch or the like.
[0053] Furthermore, a depressible power supply key
1005 is provided on the top surface of the upper case
1002. Furthermore, an operation panel 1010 which in-
cludes a liquid crystal display unit 1006, various key
switches and the like is provided on the right of the upper
case 1002, and the structure of the operation panel 1010
will be explained in detail with reference to Fig. 8. An
automatic paper feeding unit 1007 automatically feeds
a recording paper (also called a recording sheet) into
the body of the PD printer 1000, and a lever 1008 is used
to adjust an interval between the recording head and the
paper. An adapter capable of being equipped with the
memory card is inserted into a card slot 1009, whereby
the image data stored on the memory card can be di-
rectly fetched in and then printed by the body of the print-
er through the adapter. Here, for example, a Compact-
Flash™ memory, Smartmedia™, Memory Stick™ and
the like can be used as the memory card.
[0054] A viewer (liquid crystal display unit) 1011 is de-
tachable to the body of the PD printer 1000. For exam-
ple, when an image intended to be printed is retrieved
or searched from among plural images stored in the PC
card, the viewer 1011 is used to display the image of
each frame, an index image and the like. A terminal
1012 is used to connect the later-described digital cam-
era, and a USB connector 1013 is used to connect a
later-described PC.
[0055] Fig. 7 is the perspective view showing an ex-
ternal appearance of a recording head cartridge 1200
of the PD printer 1000 according to the second embod-
iment. As shown in Fig. 7, the recording head cartridge
1200 consists of ink tanks 1300 which respectively con-
tain various kinds of inks, and a recording head 1301
which discharges (or emits) the inks supplied from the
ink tanks 1300 through respective nozzles in accord-
ance with recording information. As the recording head
1301, a so-called cartridge recording head which is de-
tachably mounted on a carriage is adopted. When the
recording is performed, the recording head cartridge
1200 is reciprocated along the carriage shaft to record

13 14



EP 1 345 414 A2

9

5

10

15

20

25

30

35

40

45

50

55

a color image on the paper.
[0056] In order to be able to photographically record
a high-quality color image, for example, the ink tanks
1300 for black, light cyan (LC), light magenta (LM), cyan,
magenta and yellow inks are independently provided in
the recording head cartridge 1200 of Fig. 7, and each
ink tank is detachable to the recording head 1301. Al-
though the case where the above six kinds of inks are
used will be explained in the present embodiment, the
present invention is not limited to this. That is, for exam-
ple, an ink-jet printer which performs color image record-
ing by using four kinds of inks of black, cyan, magenta
and yellow inks may be adopted. In this case, the ink
tanks of the four colors may be independently detacha-
ble to the recording head 1301.
[0057] Fig. 8 is the diagram showing the configuration
of the operation panel 1010 according to the present
embodiment. In Fig. 8, the liquid crystal display unit
1006 displays menu items which are used to set various
data concerning the items described on the right and left
of this unit. Here, the items to be displayed includes a
headmost photograph (image) number within a range
intended to be printed and a designated frame number
(START/DESIGNATE), a last photograph (image)
number within a range intended to be print-ended
(END), the number of prints (THE NUMBER OF
PRINTS), a kind of recording paper (recording sheet) to
be used for the printing (PAPER KIND), setting of the
number of images to be printed on one recording paper
(LAYOUT), designation of print quality (QUALITY), des-
ignation as to whether or not shoot date is to be printed
(DATING PRINTING), designation as to whether or not
a photograph (image) is to be printed after correction
(IMAGE CORRECTION), display of the number of pa-
pers necessary for the printing (THE NUMBER OF PA-
PERS), and the like, and these items are selected or
designated by using cursor keys 2001.
[0058] Every time a mode key 2002 is depressed, the
kind of printings (i.e., index printing, all-frame printing,
one-frame printing, etc.) can be changed, and a corre-
sponding LED in a LED group 2003 is lit according to
the depression. A maintenance key 2004 is used to per-
form maintenance of the printer such as cleaning of the
recording head 1301 or the like, a print start key 2005
is depressed to instruct print start or establish mainte-
nance setting, and a print stop key 2006 is depressed
to stop the printing or instruct a stop of the maintenance.
[0059] Next, the structure of the main portion concern-
ing the control of the PD printer 1000 according to the
second embodiment will be explained with reference to
Fig. 9. Fig. 9 is the block diagram showing the structure
based on the control portion of the PD printer 1000 ac-
cording to the present embodiment. Here, it should be
noted that the PD printer 1000 includes the card slot
1009, the operation panel 1010, the viewer 1011, the
terminal 1012, the USB connector 1013, a control unit
(control substrate) 3000, a printer engine 3004, a con-
nector 3006, a power supply connector 3009, and a

power supply 3013. In Fig. 9, numeral 3010 denotes a
PC, numeral 3011 denotes a PC card, and numeral 3012
denotes a digital camera. Moreover, in Fig. 9, it is as-
sumed that the components which are common to those
in Figs. 6 and 8 are respectively shown with the numer-
als same as those in these drawings, and the explana-
tion of these components will be omitted.
[0060] In the control unit (control substrate) 3000 of
Fig. 9, an ASIC (application specific IC) 3001 which acts
as a dedicated custom LSI and of which the structure
will be later described in detail with reference to Fig. 10
includes various interface units. A DSP (digital signal
processor) 3002 such as DSP-C6211TM available from
Texas Instruments includes a CPU to perform various
control processes, and various image processes such
as conversion of brightness signals (R, G and B) into
density signals (C, M, Y and K), scaling, gamma con-
version, error diffusion and the like. In other words, the
DSP 3002 is used as a PD controller in the present em-
bodiment. A memory 3003 includes a program memory
3003a for storing control programs of the CPU of the
DSP 3002, a RAM area for storing execution programs,
and a memory area functioning as a working memory to
store image data and the like. Numeral 3004 denotes a
printer engine.
[0061] As the printer engine 3004, a printer engine for
an ink-jet printer which prints a color image by using plu-
ral kinds of color inks is provided. A USB bus connector
3005 functions as the port to connect the digital camera
3012 to the PD printer 1000, and the connector 3006
connects the viewer 1011 to the PD printer 1000. A USB
hub 3008 gets, in a case where the PD printer 1000
prints image data transferred from the PC 3010, the
transferred image data through the hub itself as it is and
then outputs the image data to the printer engine 3004
through a USB 3021. Thus, the connected PC 3010 can
perform the printing by directly exchanging data and sig-
nals with the printer engine 3004 (that is, such a system
functions as a general PC printer). A DC voltage con-
verted from a commercial AC voltage is input from the
power supply 3013 to the power supply connector 3009.
[0062] The PC 3010 which is structured as a general
personal computer is connected to the PD printer 1000
through the USB connector 1013. As above, the mem-
ory card (PC card) 3011 which stores the image data to
be printed by the PD printer 1000 is connected to the
PD printer 1000 through the card slot 1009. The digital
camera 3012 which can shoot a photogenic subject and
store the shot image data is connected to the PD printer
1000 through the terminal 1012 and the USB bus con-
nector 3005.
[0063] Here, it should be noted that the signal is ex-
changed between the control unit 3000 and the printer
engine 3004 through the USB 3021 or an IEEE (Institute
of Electrical and Electronics Engineers) 1284 bus 3022.
[0064] Fig. 10 is the block diagram showing the struc-
ture of the ASIC 3001 of the PD printer 1000 according
to the present embodiment. The ASIC 3001 includes a
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PC card interface (I/F) unit 4001, an IEEE 1284 I/F unit
4002, a USB I/F unit 4003, a USB host I/F unit 4004, an
operation panel I/F unit 4005, a viewer I/F unit 4006, an
I/F unit 4007, a CPU I/F unit 4008, and an internal bus
(ASIC bus) 4010. In Fig. 10, numeral 3002 denotes the
DSP (CPU), numeral 3011 denotes the PC card, numer-
al 3004 denotes the printer engine, numeral 3010 de-
notes the PC, numeral 3012 denotes the digital camera,
numeral 1010 denotes the operation panel, numeral
1011 denotes the viewer, and numeral 4009 denotes
various switches and the like. In Fig. 10, it is assumed
that the components which are common to those in the
previous drawings are respectively shown with the nu-
merals same as those in these drawings, and the expla-
nation of these components will be omitted.
[0065] In Fig. 10, the PC card I/F unit 4001 reads the
image data stored in the equipped PC card 3011, and
writes data in the PC card 3011. The IEEE 1284 I/F unit
4002 exchanges data with the printer engine 3004, and
is used in case of printing the image data stored in the
digital camera 3012 or the PC card 3011. The USB I/F
unit 4003 exchanges data with the PC 3010, and the
USB host I/F unit 4004 exchanges data with the digital
camera 3012.
[0066] The operation panel I/F unit 4005 inputs vari-
ous operation signals from the operation panel 1010 and
outputs display data to the liquid crystal display unit
1006, the viewer I/F unit 4006 controls to display the
image data on the viewer 1011, and the I/F unit 4007
controls the interface with various switches and LED's
denoted by numeral 4009. The CPU I/F unit 4008 con-
trols to exchange data with the DSP 3002, and the in-
ternal bus (ASIC bus) 4010 connects the above units
with others.
[0067] Fig. 11 is the block diagram showing the func-
tional structure concerning the interface and the image
processing control of the PD printer 1000 according to
the present embodiment. The control unit (control sub-
strate) 3000 of the PD printer 1000 includes a data input/
storage processing unit 6001, a MultiRenderer process-
ing unit 6002, an image processing unit 6003, a printer
I/F 6004, and an I/F 6005. In Fig. 11, numeral 3004 de-
notes the printer engine, and numeral 6000 denotes a
host which includes an I/F 6006. In Fig. 11, it is assumed
that the components which are common to those in the
previous drawings are respectively shown with the nu-
merals same as those in these drawings, and the expla-
nation of these components will be omitted.
[0068] In Fig. 11, the host 6000 corresponds to a host
(image data source) for the PD printer 1000. Here, it
should be noted that the host 6000 includes the above
PC 3010 acting as the host computer, the digital camera
3012, the PC card (memory card) 3011, a not-shown
game machine, a not-shown television and the like. The
host 6000 is connected to the PD printer 1000 through
an interface such as a USB, an IEEE 1284 bus, an IEEE
1394 bus or the like, or may be connected else through
an interface such as BluetoothTM or the like.

[0069] Moreover, the control unit (control substrate)
3000 includes the data input/storage processing unit
6001 which achieved by the ASIC 3001, the printer I/F
6004 which outputs print data to the printer engine 3004,
and the MultiRenderer processing unit 6002 and the im-
age processing unit 6003 which are used by the DSP
3002.
[0070] First, the image data is read in the PC card be-
ing one of the host 6000 by the control unit 3000 of the
PD printer 1000 through the I/F's 6006 and 6005, and
the read data is stored in the data input/storage process-
ing unit 6001. The stored data is subjected to a Mul-
tiRenderer process by the MultiRenderer processing
unit 6002 of the DSP 3002 and thus restored, and the
restored data is converted into the data processable by
the image processing unit 6003. Here, the processing
unit 6003 performs the processes same as those to be
performed by the PD controller unit (DSP 3002) in Fig.
4 described later.
[0071] In these processes, in addition to size conver-
sion/color conversion to be performed by a printer driver
of an ordinary host PC, the quantization and the resolu-
tion conversion of the quantization result being the char-
acteristics of the present invention are performed. Inci-
dentally, the color process in this case includes, e.g., an
image correction process to appropriately represent
colors of the image shot by the digital camera, in addition
to general color conversion processes such as a con-
version process to convert R, G and B signals into R',
G' and B' signals for correcting a difference between a
former-image color space and a printer output color
space, a color conversion process to convert the R', G'
and B' signals into C, M, Y and K signals for the com-
ponents of coloring materials to be used in the printer,
an output gamma correction process and the like.
[0072] After then, the image data is transferred to the
printer engine 3004 through the printer I/F 6004 of the
control unit 3000. Although the detailed operation in the
printer engine 3004 is not explained specifically, various
controls such as motor control in the PD printer 1000,
data transfer to the recording head, and the like are per-
formed in known manners to record the image on the
recording paper.
[0073] In the process of the PD printer 1000 to which
the present invention is applied, it is characteristic that
the process is performed by using the DSP 3002. In gen-
eral, the DSP specializes in calculating the sum of prod-
ucts, and more particularly, the high-function DSP which
contains the considerable operation elements as in the
present embodiment can advantageously perform the
parallel operations such as the plural calculations of the
sum of products. In particular, the DSP in the present
embodiment is suitable for the operations such as a
color process, a quantization process and the like which
generally impose a burden (or load) on an ordinary proc-
essor in case of performing the direct printing.
[0074] Next, the print data generation method accord-
ing to the present embodiment will be explained with ref-
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erence to Fig. 4. In the steps S3001 and S3002 of Fig.
4, the rasterizing process and the color process same
as those in the first embodiment are performed respec-
tively. However, in case of the PD system, the image
which is read from the PC card (CF card) 3011 connect-
ed to the PD printer 1000 through the card slot 1009 and
the image which is read from the digital camera 3012
connected to the PD printer 1000 through the USB bus
connector 3005 are used as the original images. Al-
though not shown actually, a preprocess such as a de-
coding process to generate the image from an original
image file such as a JPEG (Joint Photographic Experts
Group) image file is further performed before the raster-
izing is performed. However, since the preprocess as
above is not directly relative to the substance of the
present invention, the explanation thereof will be omit-
ted.
[0075] The control unit 3000 of the PD printer 1000
generates the image data for each of R, G and B by eight
bits in relation to each pixel of the resolution 1 (300dpi)
in the step S3001, and performs the color process to the
generated data in the step S3002, thereby obtaining the
image data for each of C, M, Y and K by eight bits in
relation to each pixel of 300dpi. In the step S3003, the
control unit 300 performs the multivalued quantization
(error diffusion) to the obtained data. In this case, it
should be noted that the multivalued level in relation to
each pixel of 300dpi is different according to the color,
that is, the multivalued data of 17 values is generated
for each of C and M, and the multivalued data of five
values is generated for each of Y and K. Then, in the
step S3004, in accordance with the output multivalued
level of 300dpi (resolution 1), the control unit 3000 con-
verts the obtained data into the five-valued data for each
of C and M and the binary data for each of Y and K in
relation to the four pixels each having 600dpi (resolution
2) by referring to the expansion matrix pattern. That is,
in this step, the data of the one pixel of 300dpi is ex-
panded into the data of the four pixels of 600dpi.
[0076] The data generated by the control unit 3000 is
transferred, as the discrete data in relation to each pixel,
to the printer engine 3004 through an internal I/F such
as a USB or the like. In the step S1005 of Fig. 2, the
printer engine 3004 further converts the multivalued
(four values) image data of the resolution 2 (600dpi) into
the four-pixel binary data of each of C and M in relation
to 1200dpi x 600dpi so as to be printed by the print unit.
On the other hand, in the step S1006, the printer engine
3004 transfers, as it is, the binary data of 600dpi for each
of Y and K to the print unit for the printing. That is, the
data quantized at 300dpi in relation to each pixel is ex-
panded into the data of the four pixels of 600dpi, the
expanded data is transferred to the printer engine 3004,
the transferred data is further expanded into the data of
the 16 pixels of 1200dpi 3 1200dpi for each of C and
M, and then the expanded data is printed. For each of
Y and K, the print data of 600dpi can be printed by the
printer engine 3004 as it is, whereby the data is expand-

ed into the data of the four pixels and then printed.
[0077] As explained above, according to the second
embodiment, it is possible to reduce the processing
loads in the color process and the quantization process
in the control unit 3000 as compared with the known ma-
trix recording method. Furthermore, it is similarly possi-
ble to expect the effective data transfer between the
control unit 3000 and the printer engine 3004. At this
time, since the matrix expansion in the matrix recording
method inherently provided in the printer engine 3004
of the printer being the base is utilized in the present
embodiment, the change to the printer engine 3004 can
be minimized, whereby the printer can achieve the suf-
ficient performance even as an add-on PD printer.

(Third Embodiment)

[0078] Although the case where the data output form
to the printer engine and the data expansion by the print-
er engine into the recording data are performed by uti-
lizing the known matrix recording method is explained
in the above first and second embodiment, other meth-
ods will be explained in the third embodiment. That is,
in the present embodiment, a case to assume, as a print-
er engine of a printer, a printer engine which receives
multivalued data of 600dpi and discharges a large
number of ink droplets of levels 0 to n' according to the
multivalued data of 0 to n' into the same pixel of 600dpi
to form an image will be explained, and also a case to
assume, as a host PC, a device which transfers the mul-
tivalued data of 600dpi to the printer engine will be ex-
plained. In the printer engine of such a type, the number
of any of levels 0 to n' in relation to each pixel applied
to the engine unit does not need to coincide with the
number of ink droplets actually discharged to each pixel.
For example, there is a case where, in relation to the
four-valued input data of levels 0, 1, 2 and 3 of each
pixel is input to the engine unit, the numbers of dis-
charged ink droplets to each pixel are respectively 0, 1,
2 and 4. However, it is needless to say that this is merely
a design choice in each printer and is not particularly
relative to the intention of the present invention.
[0079] In the steps S4001 and S4002 of Fig. 5, the
rasterizing process and the color process same as those
in the first and second embodiments are performed re-
spectively. The control unit of the host PC generates the
image data for each of R, G and B by eight bits in relation
to each pixel of the resolution 1 (300dpi) in the step
S4001, and performs the color process to the generated
data in the step S4002, thereby obtaining the image data
for each of C, M, Y and K by eight bits in relation to each
pixel of 300dpi. Then, in the step S4003, the printer driv-
er unit of the host PC performs the multivalued quanti-
zation (error diffusion) to the obtained data to generate
the multivalued data of 17 values of 600dpi for each
color. Subsequently, in the step S4004, in accordance
with the output multivalued level of 300dpi (resolution
1), the printer driver unit of the host PC converts the ob-
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tained data into the five-valued data for each color in
relation to the four pixels each having 600dpi (resolution
2) by referring to the expansion matrix pattern. That is,
in this step, the data of the one pixel of 300dpi is ex-
panded into the data of the four pixels of 600dpi.
[0080] The data generated by the printer driver unit of
the host PC is transferred, as the discrete data in relation
to each pixel of 600dpi, to the printer engine in the printer
through an I/F such as the USB or the like. In the step
S4005, the printer engine determines the number of ink
droplets to be applied to the pixel of 600dpi as maintain-
ing the resolution 2 (600dpi), by referring to a predeter-
mined LUT (look-up table), so as to enable the print unit
to perform the printing. Then, in the step S4006, the data
is transferred to the print unit and thus printed. That is,
the data quantized at 300dpi in relation to each pixel is
expanded into the data of the four pixels of 600dpi, and
the expanded data is transferred to the printer engine.
Furthermore, in the printer engine, the number of ink
droplets to be applied at 600dpi is determined, whereby
the printing is performed.
[0081] As explained above, according to the present
embodiment, since the data which is processed at
600dpi in the ordinary printing method of the printer driv-
er unit in the host PC can be processed at 300dpi, it is
possible to reduce the processing loads and also expect
the effective data transfer between the control unit of the
host PC and the printer engine of the printer.

(Other Embodiments)

[0082] The present invention may be applied to a sys-
tem which consists of plural devices or to an apparatus
which includes only a single device. It is needless to say
that the process of the above embodiments can be
achieved in a case where a medium such as a storage
medium storing the program codes of software to
achieve the functions of the above embodiments is sup-
plied to a system or an apparatus, and then a computer
(or CPU or MPU) in the system or the apparatus reads
and executes the program codes stored in the storage
medium.
[0083] In this case, the program codes themselves
read from the storage medium achieve the functions of
the above embodiments, whereby the medium such as
the storage medium storing the program codes consti-
tutes the present invention. As the medium such as the
storage medium for supplying the program codes, for
example, a floppyTM disk, a hard disk, an optical disk, a
magnetooptical disk, a CD-ROM, a CD-R, a magnetic
tape, a non-volatile memory card, a ROM, download
through networks, or the like can be used.
[0084] Furthermore, it is needless to say that the
present invention includes not only a case where the
functions of the above embodiments are achieved by
executing the program codes read by the computer, but
also a case where an OS (operating system) or the like
functioning on the computer executes all the process or

a part thereof according to the instructions of the pro-
gram codes, thereby achieving the functions of the
above embodiments.
[0085] Furthermore, it is needless to say that the
present invention includes a case where the program
codes read from the medium such as the storage medi-
um are once written in a memory provided in a function
expansion board inserted in the computer or a function
expansion unit connected to the computer, then a CPU
or the like provided in the function expansion board or
the function expansion unit executes all the process or
a part thereof according to the instructions of the written
program codes, thereby achieving the functions of the
above embodiments.
[0086] Furthermore, although the quantization tech-
nique based on the error diffusion method is explained
in the above embodiments, it is needless to say that the
present invention does not intend to limit the quantiza-
tion to this technique, that is, the known quantization
may be utilized. In addition, there is no problem even if
the error diffusion method and a dither method are se-
lectively utilized as the quantization technique in accord-
ance with density levels.
[0087] As explained above, according to the present
invention, the processing load in the image processing
unit can be significantly reduced, whereby it is possible
to provide the image output capable of maintaining the
image quality and the speed (i.e., overall speed includ-
ing image processing speed, data transfer speed and
print speed) even under the circumstance that there is
no sufficient memory and high-speed CPU. Moreover,
it is possible to provide the image output capable of
maintaining the image quality and the speed (i.e., overall
speed including image processing speed, data transfer
speed and print speed) according to the matrix record-
ing method which flexibly copes with the various envi-
ronments and minimizes the load in the engine unit of
the image recording apparatus. In particular, it is possi-
ble to provide an inexpensive PD printer system as re-
ducing the processing load in the system and minimizing
the change in the engine unit.
[0088] As many apparently and widely different em-
bodiments of the present invention can be made without
departing from the spirit and scope thereof, it is to be
understood that the invention is not limited to the specific
embodiments thereof expect as defined in the append-
ed claims.

Claims

1. An image recording system comprising:

quantization means for quantizing image data
at first resolution;
data conversion means for converting the
quantization data of the first resolution quan-
tized by said quantization means into the data
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of second resolution; and
transfer means for transferring the data of the
second resolution converted by said data con-
version means to an engine unit for controlling
an image recording operation to a recording
medium,

wherein the first resolution and the second
resolution are different from each other.

2. An image recording system according to Claim 1,
wherein said engine unit controls the image record-
ing operation with plural colors to the recording me-
dium, said quantization means quantizes the image
data of at least one color at the first resolution, and
the first resolution and the second resolution of at
least the one color are different from each other.

3. An image recording system according to Claim 1,
wherein the quantization data by said quantization
means is the data quantized into N values (N 3).

4. An image recording system according to Claim 1,
wherein the first resolution in case of quantizing the
image data of at least one color by said quantization
means is lower than the resolution of the data of
said color transferred to said engine unit by said
transfer means.

5. An image recording system according to Claim 1,
wherein said quantization means and said data
conversion means are provided outside an image
recording apparatus equipped with said engine unit.

6. An image recording system according to Claim 1,
wherein said quantization means and said data
conversion means are provided inside an image re-
cording apparatus equipped with said engine unit.

7. An image recording system according to Claim 1,
wherein, in relation to at least one color of the data
of the second resolution converted by said data
conversion means, the data in relation to one pixel
is multivalued data.

8. An image recording system according to Claim 1,
wherein the first resolution in case of quantizing the
image data by said quantization means, the resolu-
tion of the data transferred to said engine unit by
said transfer means, and the resolution of the data
recorded as an image on the recording medium are
different from others and common to each color.

9. An image recording system according to Claim 1,
wherein the first resolution in case of quantizing the
image data by said quantization means, the resolu-
tion of the data transferred to said engine unit by
said transfer means, and the resolution of the data

recorded as an image on the recording medium are
different from others and different in relation to all
of plural colors or at least one of the plural colors.

10. An image recording system according to Claim 1,
wherein said system at least includes an expansion
matrix pattern for expanding the first resolution into
the second resolution and an expansion matrix pat-
tern for expanding the resolution of the transfer data
into the resolution of the image recording data.

11. An image data resource apparatus comprising:

quantization means for quantizing image data
at first resolution;
data conversion means for converting the
quantization data of the first resolution quan-
tized by said quantization means into the data
of second resolution; and
transfer means for transferring the data of the
second resolution converted by said data con-
version means to an engine unit for controlling
an image recording operation to a recording
medium,

wherein the first resolution and the second
resolution are different from each other.

12. An image data resource apparatus according to
Claim 11, wherein the first resolution in case of
quantizing the image data of at least one color by
said quantization means is lower than the resolution
of the data of said color transferred to said engine
unit by said transfer means.

13. An image data resource apparatus according to
Claim 11, wherein said image data resource appa-
ratus includes a Non-PC system such as a set-top
box or the like.

14. An image recording apparatus comprising:

quantization means for quantizing image data
at first resolution;
data conversion means for converting the
quantization data of the first resolution quan-
tized by said quantization means into the data
of second resolution; and
transfer means for transferring the data of the
second resolution converted by said data con-
version means to an engine unit for controlling
an image recording operation to a recording
medium,

wherein the first resolution and the second
resolution are different from each other.

15. An image recording apparatus according to Claim
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14, wherein the first resolution in case of quantizing
the image data of at least one color by said quanti-
zation means is lower than the resolution of the data
of said color transferred to said engine unit by said
transfer means.

16. An image recording apparatus according to Claim
14, wherein said image recording apparatus in-
cludes a photo-direct printer which directly performs
an image recording operation without any informa-
tion processing apparatus.

17. An image processing method which executes a
control procedure in an image recording system,
said control procedure including:

a quantization step of quantizing image data at
first resolution;
a data conversion step of converting the quan-
tization data of the first resolution quantized in
said quantization step into the data of second
resolution; and
a transfer step of transferring the data of the
second resolution converted in said data con-
version step to an engine unit for controlling an
image recording operation to a recording medi-
um,

wherein the first resolution and the second
resolution are different from each other.

18. A program which stores a control procedure in an
image recording system, said control procedure in-
cluding:

a quantization step of quantizing image data at
first resolution;
a data conversion step of converting the quan-
tization data of the first resolution quantized in
said quantization step into the data of second
resolution; and
a transfer step of transferring the data of the
second resolution converted in said data con-
version step to an engine unit for controlling an
image recording operation to a recording medi-
um,

wherein the first resolution and the second
resolution are different from each other.
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